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Indian Standard 

SPECIFICATION FOR FIXED RESISTORS, 
GENERAL PURPOSE, POWER 

PART I GENERAL REQUIREMENTS AND 
METHODS OF TESTS 

0. FOREWORD 

0.1 This Indian Standard (Part I) was adopted by the Indian Standards 
Institution on 14 September 1978, after the draft finalized by the Resistors 
Sectional Committee had been approved by the Electronics and Telecom- 
munication Division Council. 

0.2 This standard ( Part I ) lays down test methods and general 
requirements for judging the performance of fixed power resistors to be 
used in electronic and telecommunication equipment. 

0.2.1 Dimensional and specific requirements of various types of fixed 
power resistors are covered in the subsequent parts of this standard. 

0.3 In the preparation of this standard, assistance has been derived from 
the following: 

Doc : 40 ( Central Office ) 331 — Draft, fixed power resistors, 
selection of methods of tests and general requirements. Inter- 
national Electrotechnical Commission. 

JSS : 50402 ( 1972 ) — Detail specification for resistor, fixed, high 
surface temperature. Directorate of Standardization, Department 
of Defence Production, Ministry of Defence, New Delhi. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance with IS : 2-1960*. 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard ( Part I ) prescribes the requirements and methods of 
test forjudging the electrical, mechanical, and climatic properties of fixed 
power resistors with rated dissipation from 2" 5 W up to and including 
250 W, and which are provided with a cover or coating for environmental 
protection. 

♦Rules for rounding off numerical values ( revised). 
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1.1.1 Subsequent parts of this standard cover the performance 
requirements and dimensions of the fixed resistors of rating from 25 W 
up to and including 250 W. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, following terms and definitions in 
addition to those given in IS : 1885 ( Part XL VI )-1977*, shall apply. 

2.2 Type Tests — Tests carried out to prove conformity with the 
requirements of this standard. These are intended to check the general 
quality and design of a given type of resistor. 

2.3 Acceptance Tests — Tests carried out on samples selected from a lot 
for the purpose of acceptance of the lot. 

2.4 Routine Tests — Tests carried out on each resistor to check the 
requirements which are likely to vary during production. 

3. CLIMATIC CATEGORIES 

3.1 The resistors covered by this standard are classified into climatic 
categories according to the general rules given in IS : 589-1961f- 

3.2 Unless otherwise specified the resistor shall belong to one of the two 
preferred categories given in Table 1, based on their ability to withstand 
the corresponding climatic severities. 

TABLE 1 CLIMATIC CATEGORIES 

Severities 



Sl 
No. ( 


Climatic Test 
See IS: 589-1961*) 


(1) 




(2) 


i) Dry heat 

ii) Cold 

iii) Damp heat ( long term ) 

iv) Damp heat ( accelerated ) 

v) Rapid change of temperature 
vi) Low air pressure 



Category 1 


Category 2 


(3) 




(4) 


+ 200°C 




+ 125°C 


-55°C 




-40°C 


56 days 




21 days 


6 cycles 




2 cycles 


+ 200 to - 


55° C 


+ 125 to-40°C 


1 kPa 




8-5 kPa 



*Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( revised) 



•Electrotechnical vocabulary: Part XL VI Resistors. 

tBasic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( revised). 
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4. RATINGS 



4.1 Rated Resistance — The preferred values of rated resistance shall be 
chosen from a series, specified in IS : 824-1965*, depending on the 
tolerance. 

4.2 Tolerance on Rated Resistance — The preferred values of tolerance 
on rated resistance shall be 5 and 10 percent. 

4.3 Rated Dissipation — The preferred values of rated dissipation shall 
be chosen from the R5 and RIO series of IS: 1076-1967f. Unless other- 
wise specified, the dissipation shall be given with reference to an ambient 
temperature of 70°G. 

4.4 Limiting Element Voltage — The value of limiting element voltage 
shall be chosen from the following: 

100, 150, 200, 250, 350, 500, 750, 1 000, 1 250, 1 500, 1 750, 2 000, 
2 500, 2 750, 3 000, and 3 500 volts 

5. MATERIAL, CONSTRUCTION AND WORKMANSHIP 

5.1 Material — Resistors shall be constructed from the most suitable 
materials which shall be free from flaws. All materials used in the construc- 
tion of the resistors shall be such as not susceptible to any mutual chemical 
reaction over the entire range of climatic conditions in which the resistor 
is designed to operate. 

5.1.1 Materials used in the moulding and coating of resistors shall not 
support combustion. 

5.2 Construction 

5.2.1 The body of the resistor shall be free from cracks, holes, chips or 
malformations. The wire leads shall be unbroken, not crushed or nicked. 

5.2.2 Electrical connections shall be mechanically secure and electrically 
continuous both before and after soldering. 

5.3 Soldering — Generally, non-corrosive fluxes shall be used for 
soldering the leads of resistors and it shall be ensured that all excess fluxes 
have been satisfactorily removed. 

5.4 Workmanship — All resistors shall be manufactured in a thoroughly 
workman like manner and in accordance with the current engineering 
practice. 

•Preferred values for resistors and capacitors, 
t Preferred numbers (first revision ). 



IS: 8909 (Part I) -1978 

6. STYLE REFERENCE 

6.1 The style reference used shall be abbreviations to identify a particular 
type. of resistor and shall be composed as given in the following example: 

Example: 

FRP1-2-5 
FR denotes fixed resistor 
P denotes general purpose, power 
1 denotes a particular type of resistor ( see subsequent part of 

this standard ) 
25 denotes rated dissipation in watts. 

7. MARKING 

7.1 The following marking information is required in order of importance 
given below: 

a) Rated resistance; 

b) Tolerance on rated resistance; 

c) Rated dissipation; 

d) Week ( or month ) and year of manufacture; 

e) Style reference; and 

f) Manufacturer's type designation, if any. 

7.1.1 When a coded marking is used, it shall be in accordance with 
IS: 8186-1976*. 

7.2 The resistors shall be clearly marked with items (a), (b) and (c) given 
in 7.1 and with as many other items as is practical. 

7.3 The package containing the resistor(s) shall be clearly marked with 
all the information lilted in 7.1. 

7.4 Any additional marking shall be applied in such a manner that no 
confusion may arise. 

7.5 The resistors may also be marked with the Standard Mark. 

NOTE — The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made there- 
under. The Standard Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well defined system of inspection, testing and quality control 
which is devised and supervised by BIS and operated by the producer. Standard 
marked products are also continuously checked by BIS for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for 
the use of the Standard Mark may be granted to manufacturers or producers may 
be obtained from the Bureau of Indian Standards. 



•Marking codes for values and tolerances of resistors and capacitors. 
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8. TESTS 

8.1 Classification of Tests 

8.1.1 Type Tests — Unless otherwise specified, the procedure for type 
approval shall be in accordance with IS : 2612-1965*. The sequence of 
type tests and number of samples for each test shall be in accordance with 
table 2. 





TABLE 2 


SCHEDULE OF TYPE TESTS 






jROUP 


Test 




Number of Samples 
a. 




Ref 






For One Style 


For Each of Two or 


ClNo. 








A 




Hig- 
hest 


More Styles 

Middle/ Low- 
critical* est 






Hig- 
hest 


Middle/ 
critical* 


Low- 
est 








value 


value 


value 


value 


value 


value 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


a) 


Visual examination 


35 


25 


25 


25 


15 


15 


8.4.1 


b) 


Dimensions 














8.4.2 


c) 


Mass 














8.4.3 


d) 


Resistance 














8.3.1 


e) 


Insulation resistance 














8.3.2 


f) 


Voltage proof 














8.3.3 


1 a) 
b) 


Solderability 
Robustness of resistor 














8.4.6 
8.4.4 


c) 


body 
Robustness of termina- 
tions 














8.4.5 


d) 

e) 


Bump 
Vibration 


6 


4 


4 


4 


2 


2 


8.4.8 
8.4.7 


f) 


Shock 














8.4.9 


g) 


Acceleration ( steady 
state ) 














8.4.10 


h) Rapid change of tern- 














8.5.3 


J) 


perature 
Climatic sequence 














8.5.1 


2 Damp heat ( long term) 


6 


4 


4 


4 


2 


2 


8.5.2 


3 a) 


Endurance 


6 


4 


4 


4 


2 


2 


8.6.3 


b) 


Flammability 














8.B.4 


4 al 


Overload 


3 


2 


2 


2 


1 


1 


8.3.6 


b) 


Mould growth 














8.6.1 


5 Resistance to solvents 


3 


2 


2 


2 


1 


1 


8.6.5 


6 a) 


Temperature characteris- 
tic of resistance 














8.3.4 


b) 
c) 


Temperature rise 
Salt mist 


6 


4 


4 


4 


2 


2 


8.3.5 
8.6.2 


Spares 




5 


5 


5 


5 


5 


5 


— 


•Critical value shall be tested. 


If critical value is outside the 


: resistance 


range, 


middle 


value shall be tested. 



































♦Recommendation for type approval and sampling procedures for electronic components. 
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8.1.2 Routine Tests — The following tests shall be carried out on each 
and every resistor: 

a) Visual examination, and 

b) Resistance. 

Note — If during routine tests more than 10 percent of the lot fails, the entire lot 
may be rejected. 

8.1.3 Acceptance Tests — The resistors which have passed the tests given 
in 8.1.2 shall be subjected to these tests. Two groups of samples ( Group 
A and Group B ) shall be selected (see Appendix B of IS : 2612-1965* ) and 
the resistors shall be subjected to the tests in the order given in Table 3. 



TABLE 3 


SCHEDULE OF ACCEPTANCE TESTS 






Test 




Ref 

TO 

Ci.No. 


AQL* 

( Percent 

Defective ) 


Inspec- '. 

TION 

Level 


D/NDt 


(1) 




(2) 


(3) 


w 


(5) 


GROUP A 












Dimensions 




8.4.2 


1 


11 


NE 


Insulation -resistance 




8.3.2 








Voltage proof ( as a flash test ) 


8.3.3 








GROUP B 












Sub- Group 1: 

Temperature characteristic of resistance 
Temperature rise 


8.3.4 
8.3.5 


4 


S3 


ND 


Sub- Group 2: 
Solderability 
Robustness of terminations 


8.4.6 
8.4.5 


4 


S3 


D 


Bump 

Climatic sequence 




8.4.8 
8.5.1 








Sub- Group 3: 

Endurance ( 168 h ) 




8.6.3 


4 


S3 


ND 



Note — Resistors which have been subjected to destructive tests shall not be returned 
to the lot. 

*See IS : 2500 ( Part I )-1973 Sampling inspection tables: Part I Inspection by attributes 
and by count of defects {first revision ). 

t-D «= Destructive, ND ■= Non-destructive. 



♦Recommendation for type approval and sampling procedures for electronic 
components. 
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8.2 General Conditions for Tests 

8.2.1 Selection of Samples — The samples for test shall be so selected as to 
be representative of the range of resistance value, wattage rating, tempera- 
ture classification and category of the resistor under consideration. 

8.2.2 Atmospheric Conditions for Tests — Unless otherwise specified, the tests 
shall be carried out under standard atmospheric conditions for testing as 
specified in IS : 589-1961*. 

8.2.3 Preconditioning — Before measurements are made the resistors shall 
be stored at the measuring temperature and relative humidity for sufficient 
time to allow the entire resistors to reach these conditions. The recovery 
period allowed for after climatic conditioning is normally adequate for this 
purpose. 

8.2.4 Corrections to be Applied — When measurements are made at a 
temperature other than the reference temperature, the results shall, 
wherever necessary, be corrected to the reference temperature. The 
ambient temperature during the test shall be stated in the report. 

8.2.5 Drying — When drying is called for in this standard the resistors 
shall be conditioned before measurements are made using Procedure I or 
Procedure II as specified. 

Procedure I : For 24±4 hours in an oven at a temperature of 55±2°C 

and at a relative humidity not exceeding 20 percent. 
Procedure II : For 96 ±4 hours in an oven at 100 ±5 G. 

8.2-5.1 The resistors shall be allowed to cool in a desiccator using a 
suitable desiccant such as activated alumina or silica gel and shall be kept 
therein from the time of removal from the oven to the beginning of the 
specified tests. 

8.3 Electrical Tests 
8.3.1 Resistance 

8.3.1.1 The resistance value at 27*C shall correspond with the rated 
resistance taking into account the tolerance, as specified in the Televant 
detail specification. For the measurement of resistance values below 20 Q. 
where the terminal resistance may affect the total resistance value, the 
distance between the resistor body and the mounting point on the termina- 
tion shall be 6 ± 1 mm. 

8.3.1.2 Measurements of resistance shall be made using a direct voltage 
of small magnitude applied for as short a time as practicable, in order that 
the temperature of the resistance element will not rise appreciably during 
measurement. 

♦Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( revised). 
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In the event of conflicting results, attributable to such test voltages, 
the voltage specified below shall be used for reference purposes: 

Rated Resistance Test Voltage, V 

+ 

_ , „ percent 

< ion o-i 

10 to 99 O 0-3 

100 to 999 ft 1 

1 000 to 9 999 ft 3 

10 000 to 99 999 O 10 

100 000 to 999 999 ft 25 

> 1 M ft 50 

Note — When the rated resistance is less than lOfl the measuring voltage shall be so 
chosen that the resistor is dissipating less than 10 percent of its rated dissipation, without 
exceeding 0'1 V. 

The accuracy of the measuring equipment shall be such that the error 
does not exceed 10 percent of the tolerance. 

When the measurement forms part of a test sequence, any error in 
measuring a change of resistance shall not exceed 10 percent of the maxi- 
mum change permitted for that test. 

8.3.2 Insulation Resistance ( Applicable for Insulated Types Only ) 

8.3.2.1 This test shall be performed using one of the following three 
methods, as prescribed in the relevant detail specification. The V-block 
method shall be that preferred for resistors without mounting devices. 

a) V-block method — The resistor shall be clamped in the trough of a 
90° metallic V-block of such size that the resistor body does not 
extend beyond the extremities of the block. 

The clamping force shall be such as to guarantee adequate 
contact between the resistor and the block. The clamping force 
is to be chosen in such a way that no destruction or damage to 
the resistor occurs. 

The terminations shall be so positioned that the distance 
between the terminations and any point of the V-block is not 
less than: 

\) For cylindrical resistors The radius of the resistor body 

minus the radius of the circum- 
scribed circle of the termina- 
tions ( the larger circle when 
the two terminations have 
different dimensions ) 

10 
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2) For rectangular resistors Half the smaller side of the resis- 

tor body minus the radius of 
the circumscribed circle of the 
terminations ( the larger circle 
when the two terminations 
have different dimensions ) 

Any out of centre positioning of the termination at its emer- 
gence from the resistor body shall be ignored. 

b) Foil method ( alternative method for resistors without mounting 
devices ) — A metal foil shall be wrapped closely around the body 
of the resistor. 

For resistors not having axial terminations, a space of 1 to 
15 mm shall be left between the edge of the foil and each 
termination. 

For resistors having axial terminations, the foil shall be 
wrapped around the whole body of the resistor protruding by at 
least 5 mm from each end, provided that the minimum space of 
1 mm between the foil and the termination can be maintained. 
The ends of foil shall not be folded over the end3 of the resistor. 

c) Method for resistors with mounting dtvices — The resistor shall be 
mounted in its normal manner on a metal plate ( or between 
metal plates ) which extends at least 125 mm beyond the mount- 
ing face of the resistor in all directions. 

8.3.2.2 The insulation resistance shall be measured between both 
termination of the resistor connected together as one pole and the V-block 
or metal foil or mounting plate(s), as the other pole. The measuring 
voltage shall be either 100 ± 15 V dc for resistors with a limiting element 
voltage less than 500 V or 500 ± 5 V dc for resistors with a limiting element 
voltage equal to or more than 500 V. 

The error of measurement shall not exceed ±10 percent. 

The voltage shall be applied for 1 minute or for such shorter time as 
is necessary to obtain a stable reading; the insulation resistance shall be 
read at the end of that period. 

8.3.2.3 When measured as specified in 8.3.2.2 using one of the 
methods of mounting described in 8.3.2.1 the insulation resistance shall be 
not less than that prescribed in the relevant detail specification. 

8.3.3 Voltage Proof ( Applicable for Insulated Types Only ) 

8.3.3.1 This test shall be performed using one of the methods specified 
in 8.3.2.1, as prescribed in the relevant detail specification. The v-block 
method shall be that preferred for resistors without mounting devices. 

11 
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8.3.3.2 An alternating voltage of 40 to 60 Hz with a peak value of 
three times the limiting element voltage shall be applied for a period of 
1 minute ±5 seconds between the terminations of the resistor connected 
together as one pole and the V-block or the metal foil or the mounting 
plate(s) as the other pole. 

The voltage shall be applied gradually at a rate of approximately 
100 V/s. 

8.3.3.3 When tested as specified in 8.3.3.2 using one of the methods 
of mounting described in 8.3.2.1, there shall be no breakdown or 
flashover. 

8.3.3.4 Flash test — ■ When required as a flash test, the voltage as 
specified in 8.3.3.2 shall be applied for 2 seconds between the terminations 
of the resistor connected together as one pole and the V-block metal foil 
or the mounting plate(s) as the other. 

There shall be no breakdown or flashover. 

8.3.4 Temperature Characteristic of Resistance 

8.3.4.1 The resistor shall be dried using either Procedure I or Proce- 
dure II specified in 8.2.5, as called for in the relevant detail specification. 

8.3.4.2 The resistors shall be maintained at each of the following 
temperatures in turn or at other temperatures specified in relevant detail 
specification for 4 hours or until temperature equilibrium is reached: 

a) 27 ± 3°C, 

b) Lower category temperature ±3°C, 

c) 27 ± 3°C, 

d) 70 ± 2*0, 

e) Upper category temperature ±2°C, 

f) 70 ± 2°C, and 

g) 27 ± 3°C. 

This cycle shall be carried out once. Thermal shock shall be avoided. 

8.3.4.3 The resistance shall be measured in accordance with 8.3.1 at 
each of the temperature mentioned above after the resistor has reached 
that temperature; and with the same electrical test conditions for all the 
measurements. The temperature of the resistor at the time of each measure- 
ment shall be recorded. The error of measurement of temperature shall not 
exceed 1°C. 

12 
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8.3.4.4 The temperature characteristic of resistance shall be computed 
from the following formulae: 

Temperature characteristic of 1 00 A /? 

resistance ( in percent ) = r= — X K 

ti 

where 

~ Difference between nominal specified temperature 

Difference between recorded temperature 

If the resistances recorded above are designated i?a, Rb, Re, Rd, Re, 
jRf and Rg respectively; R and &R are given as shown below: 

27°C to Lower Category 70°C to Upper 2TC to 70"C 

Temperature Category Temperature 

R Ra. 4- Re Rd + R? Re + R { 

2 2 2 

A/2 Rb-R Rc-R Rd + Rr -R 

8.3.4.5 The temperature characteristic of resistance, determined as 
described above, shall not exceed that specified in relevant detail specifica- 
tion for the appropriate category temperature. 

8.3.5 Temperature Rise 

8.3.5.1 Resistors having a rated resistance equal to or less than the 
critical resistance value shall be subjected to this test. 

8.3.5.2 The resistor shall be mounted horizontally. For wirewound 
resistors, the axis of the resistance winding shall be horizontal. 

Connections shall be made in the usual manner as for endurance 
test. For resistors with soldering tags, copper wire of approximately 1*0 mm 
diameter shall be used for connecting the resistors. The detail specification 
shall prescribe any special mounting arrangements. 

8.3.5.3 The ambient temperature for the test shall be between 15°G 
and 35°C. There shall be no air circulation other than that produced by 
the convection current caused by the heated resistor. 

8.3.5.4 The rated voltage shall be applied. 

8.3.5.5 The temperature at the hottest point of the resistor shall be 
measured after temperature equilibrium has been attained. The tempera- 
ture measuring device shall be of such dimensions as not to affect the 
measurement. 

8.3.5.6 The temperature rise shall not exceed the value prescribed in 
the relevant detail specification. 

13 
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8,3.6 Overload ( Short Term ) 

8.3.6.1 The resistance shall be measured as specified in 8.3.1. 

8.3.6.2 The resistor shall be mounted horizontally. For wirewound 
resistors, the axis of the winding shall be horizontal. The resistor shall be 
in free air at an ambient temperature of between 15°C and 35°C. A voltage 
shall then be applied to the terminations of the resistor. The value of the 
voltage and the duration of its application shall be as prescribed in the 
relevant detail specification. 

Connections shall be made in the usual manner as for endurance 
test. For resistors with soldering tags, copper wire of approximately 1"0 mm 
diameter shall be used for connecting the resistors. The detail specification 
shall prescribe any special mounting arrangements. 

8.3.6.3 After recovery for not less than 1 hour nor more than 2 hours, 
the resistors shall be visually examined. There shall be no visible damage 
and the marking shall be legible. 

8.3.6.4 The resistance shall then be measured. The change of 
resistance, with respect to the value measured in 8.3.6.1, shall not exceed 
the value prescribed in the relevant detail specification. 

8.4 Mechanical Tests 

8.4.1 Visual Examination — The resistors shall be visually examined for 
compliance with the requirements of marking and finish. There shall be no 
corrosion, cracks, fracture and loosening of parts. 

8.4.2 Dimensions — The dimensions of the resistor and their terminations 
shall' be checked and shall comply with those specified in the relevant 
detail specification. 

8.4.3 Mass — The mass shall be as specified in the relevant detail 
specification. 

8.4.4 Robustness of Resistor Body ( Applicable only to Resistors Having a Body 
Length not Less than 25 mm ) 

8.4.4.1 The body of the resistor is supported at both ends, the distance 
of the supports from the end faces being not more than 5 mm. The 
support shall have a radius of not less than 6 mm. A thrust as specified in 
the relevant detail specification, is then applied gradually to the centre 
of the body in a direction perpendicular to the axis for a period of 10 
seconds. The load shall be applied through a device having a radius of 
not less than 6 mm ( see Fig. 1 ) . 
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All dimensions in millimetres. 
1 Arrangement for the Test for 
Robustness of Resistor Body 



8.4.4.2 The body of the resistor shall not be cracked or broken. 
8.4.5 Robustness of Terminations 

8.4.5.1 The resistors shall be subjected to the procedures of tests 
detailed in 7.19 of IS : 589-1961*, as applicable. 

Note 1 — Bending test and torsion test shall not be applied if the relevant detail 
specification described the terminations as rigid. 

Note 2 — For resistors having ferrule type terminations, the load to be used and 
method of testing are under consideration. 

8.4.5.2 The resistance shall be measured as specified in 8.3.1. 

8.4.5.3 Tensile test — This test shall be carried out in accordance 
with 7.19.1 of IS : 589-1961*. The loading weight ?hall be as given below: 

a) For all types of terminations except wire 1 4'0 kg for category 1 
terminations J 2 kg for category 2 



•Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( revised). 
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b) For wire terminations' 






Cross-Sectional Area of Wire 


Corresponding 

Approximate 

Diameter 


Load 


mm 2 


mm 


kg 


Exceeding 0'5 

Exceeding 0'2 up to and including 0"5 
Exceeding - 07 up to and including 0"2 
Up to and including - 07 


Above 08 
0-5 to 0-8 
0-3 to 0-5 
Up to, 0-3 


2 
1 

0-5 
0-25 



8.4.5.4 Bend tat 



a) 



For wire terminations — The bend test on wire terminations shall 
be carried out in accordance with 7.19.2.2 of IS : 589-1961*. 
Care shall be taken to ensure that the bend occurs at a point 
6 mm away from the point of emergence of the wire from the 
resistor and around a radius of 0"75 mm. A suitable arrangement 
to ensure this requirement is shown in Fig. 2. The number of 
bending operations shall be 2, unless otherwise specified in the 
relevant detail specifications. 

Note — This test shall be carried out on one-half of the specimens while 
on the other half the torsion test ( see 8.4.5.5 ) shall be carried out. 



ri 



RESISTOR 




2J-0-75 R 



COLLAR 

All dimensions in millimetres. 
Fig. 2 Arrangement for Bend Test 

b) For tag terminations — The bending test on tag type terminations 
shall be carried out in accordance with 7.19.2.3 of IS : 589-1961* 
Each soldering tag shall be subjected to the two cycles of 
bending. 



•Basic climatic and mechanical durability tests for components for electronic and elec- 
trical equipment {revised). 
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8.4.5.5 Torsion test 

a) For wire terminations — The torsion test on wire termination shall 
be carried out in accordance with 7.19.3 of IS : 589-1961*. Two 
successive rotation of 180° shall be performed. 

b) For nuts and threaded terminations — ■ The torsion test on nuts and 
threaded terminations shall be carried out in accordance with 
7.19.4 of IS: 589-1961*. 

8.4.5.6 Final measurements — After each of these tests, the resistors shall 
be visually examined. There shall be no visible damage. The resistance 
shall then be measured. The change of resistance compared with the value 
measured in 8.4.5.2 shall not exceed the value specified in the relevant 
detail specification. 

8.4.6 Solderabilily — The resistors shall be subjected to one of the 
procedures specified in 7.18 of IS : 589-1961*. The relevant detail specifi- 
cation shall prescribe which method is preferred and shall give the 
additional information as required. 

Where the detail specification states that terminations are suitable 
for use with printed wiring, they shall be tested at a point, not more than 3 - 5 
to 4 mm from where the termination emerges from the body of the resistor. 

The requirements for the appropriate procedure shall be fulfilled as 
stated in IS : 589-1961* for the solder bath or the soldering iron methods. 

In the case of the solder globule method ( under consideration ), the 
relevant detail specification shall indicate what the soldering time shall be. 

8.4.7 Vibration — The resistors shall be subjected to the vibration 
( fatigue ) test in accordance with 7.6 of IS : 589-1961*, with the severities 
as specified in the relevant detail specification. 

8.4.7.1 Resistors shall be mounted by their normal means. Where this 
is by axial wire terminations the distance between the resistor body and 
the mounting point on the termination shall be 6^1 mm. 

8.4.7.2 When specified in the relevant detail specification an electrical 
measurement shall be made to determine intermittent contact or open or 
short circuit. The duration of the measurement shall be the time needed for 
one sweep of the frequency range from one frequency extreme to the other. 

8.4.7.3 After the test, the resistors shall be visually examined. There 
shall be no visible damage. The resistance shall then be measured. The 
change in resistance value shall not exceed the limits specified in the 
relevant detail specification. 

8.4.8 Bump — The resistor shall be subjected to the bump test in 
accordance with 7.5.1 of IS : 589-1961*, with the severity as specified in 
the relevent detail specification. 

*Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( revised ). 
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8.4.8.1 The resistor shall be mounted ^.s specified in 8.4.7.1 and in such 
a manner that equal numbers are bumped along the three principal axes. 

8.4.8.2 When specified in the relevant detail specification, an 
electrical measurement shall be made to determine- intermittent contact, 
or open or short circuit. The duration of measurement shall be the time 
needed for one sweep of the frequency range from one frequency extreme 
to the other. 

8.4.8.3 After the test, the resistor shall be visually examined. There 
shall be no visible damage. The resistance shall then be measured. The 
change in resistance value- shall not exceed the limits specified in the 
relevant detail specification. 

8.4.9 Shock — The resistors shall be subjected to the shock test in 
accordance with 7.5.2 of IS: 589-1561*, at the severity specified in the 
relevant detail specification. 

8.4.9.1 Unless otherwise specified, the resistors shall be mounted as 
specified in 8.4.7.1. 

8.4.9.2 When specified in the relevant detail specification, an 
electrical measurement shall be made to determine intermittent contact, 
or open or short circuit. The duration of measurement shall be the time 
needed for one sweep of the frequency range from one frequency extreme 
to the other. 

8.4.9.3 After the test, the resistor shall be visually examined. There 
shall be no visible damage. The resistance shall then be measured. The 
change in resistance value shall not exceed the limits specified in the 
relevant detail specification. 

8.4.10 Acceleration {Steady State) — The resistors shall be subjected to 
acceleration ( steady state ) test in accordance with 7.7 of IS : 589-1961* 
at the severity specified in the relevant detail specification. 

8.4.10.1 Unless otherwise specified, the resistors shall be mounted as 
specified in 8.4.7.1. 

8.4.10.2 When specified in the relevant detail specification, an 
electrical measurement shall be made to determine intermittent contact, 
or open or short circuit. The duration of measurement shall be the time 
needed for one sweep of the frequency range from one frequency extreme 
to the other. 

8.4.10.3 After the test, the resistor shall be visually examined. There 
shall be no visible damage. The resistance shall then be measured. The 
change in resistance value shall not exceed the limits specified in the 
relevant detail specification. 

•Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( raised ). 
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8.5 Climatic Tests 

8.5.1 Climatic Sequence — An interval of not more than 3 days is permitted 
between any of these tests, except between damp heat ( accelerated.) first 
cycle -and cold. In this case, the cold test shall follow immediately after 
recovery period specified for the damp heat test. 

8.5.1.1 Initial measurements — The resistance shall be measured as 
in 8.3.1. 

8.5.1.2 Dry heat — The resistors shall be subjected to dry heat test in 
accordance with 7.2 of IS : 589-1961* for 16 hours. 

After the specified conditioning, the resistors shall be removed from 
the chamber and exposed to standard atmospheric conditions for recovery 
for not less than 4 hours. 

8.5.1.3 Damp heat {accelerated), first cycle — The resistors shall be 
subjected to the first cycle of damp heat ( accelerated ) test in accordance 
with 7.4 of IS : 589-1961*. After recovery the resistors shall be immediately 
subjected to the cold test. 

8.5.1.4 Cold — The resistors shall be subjected to the cold test in 
accordance with 7.1 of IS : 589-1961* for 2 hours with the following 
modification. 

After the specified conditioning, the resistors shall be removed from 
the chamber and exposed to the standard atmospheric conditions for reco- 
very for not less than 4 hours. 

8.5.1.5 Low air pressure — The resistors shall be subjected to the low 
air pressure test in accordance with 7.12 of IS : 589-1961*, using the 
appropriate degree of severity. 

During the last 5 minutes of the testthe resistors shall be loaded with 
70 percent of the rated voltage ( or 50 percent of the rated wattage ) 
subject to a maximum of 70 percent of the limiting voltage. There shall be 
no breakdown, spark or flashover. 

The test shall be carried out at a temperature between 15°C and 
35°C. The duration of the test shall be 1 hour. 

8.5.1.6 Damp heat [accelerated), remaining cycles — The resistors 
shall be subjected to the remaining cycles of the damp heat ( accelerated ) 
test in accordance with 7.4 of IS : 589-1961*. The number of cycles shall 
be as follows: 

Category Number of Cycles 

-/-I56 5 

-1-121 1 



♦Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( revised). 
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Within 15 minutes after removal from the chamber, the resistors 
shall be subjected to a dc voltage for 1 minute. The voltage shall be the 
rated voltage or the limiting element voltage whichever is smaller. The 
resistor shall then remain under standard atmospheric conditions for 
recovery before the final measurements are made. Recovery period shall 
be 1 to 2 hours for category 1 and 20 to 24 hours for category 2 resistors. 

8.5.1.7 Final measurements — After recovery the resistors shall be 
visually examined. There shall be no visible damage and marking shall 
be legible. 

The resistance and the insulation resistance ( for insulated types only ) 
shall then be measured. The change: of resistance compared with the value 
initially measured, shall not exceed the value specified in relevant 
detail specification. The insulation resistance shall not be less than that 
specified in the relevant detail specification. 

8.5.2 Damp Heat { Long Term ) — The resistors shall be subjected to this 
test in accordance with 7.3 of IS : 589-1961*, using the appropriate degree 
of severity. 

8.5.2.1 The resistance shall be measured as in 8.3.1. 

8.5.2.2 For resistors which are normally mounted on or between metal 
plates wit) i or without additional insulation the lot shall be divided into 
three equal parts: 

a) One part shall be subjected to this test without voltage applied. 

b) Second part shall be subjected to this test with a direct voltage 
applied between the terminations. The voltage to be applied shall 
be selected from the following series". 

0, 4, 6-3, 10, 1-6, 25, 40, 63 and 100 V. 

The voltage to be applied shall be such that the resistor is 
dissipating one percent of the rated dissipation, or shall be the 
limiting element voltage, whichever is the smaller. 

c) Third part shall be subjected to a direct voltage of 20 ± 2 V 
between the mounting plates and one of the terminations. The 
mounting plates are connected to the negative pole, and the 
termination to the positive pole of the voltage source. The voltage 
shall be applied continuously, throughout the test. 

8.5.2.3 For all other resistors the lot shall be divided into two equal 
parts: 

a) One part shall be subjected to this test without voltage applied, and 

*Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment (revised). 
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b) Second part shall be subjected to this test with a direct voltage 
applied between the terminations. The voltage to be applied shall 
be such that the resistor is dissipating 50 percent of the rated 
dissipation or the limiting element voltage, whichever is smaller. 

Note — The voltage over the total test period shall be kept as closely as 
possible to the specified voltage, the tolerance of ± 5 percent is allowed for 
mains voltage fluctuations and similar factors. 

8.5.2.4 Within 15 minutes after removal from the chamber, the resistor 
shall be subjected to a dc voltage for 1 minute. The voltage shall be tbe 
rated voltage or the limiting element voltage whichever is smaller. The 
resistor shall then remain under standard atmospheric conditions for reco- 
very before the final measurements are made. Recovery period shall be 1 to 
2 hours for category 1 and 20 to 24 hours for category 2 resistors. 

8.5.2.5 After recovery the resistor shall be visually examined. There 
shall be no visible damage and marking shall be legible. 

For insulated types, voltage proof and insulation resistance tests shall 
be made. There shall be no breakdown or flashover. The insulation 
resistance shall be not less than that specified in the relevant detail 
specification. 

The resistance then shall be measured and the change in resistance 
compared with the value initially measured shall not exceed the value, as 
specified in the relevant detail specification. 

Following this, resistors shall be subjected to the solderability test 
and meet the requirements specified therein. 

8.5.3 Rapid Change of Temperature — The resistors shall be subjected to 
5 cycles of rapid change of temperature in accordance with 7.14 of 
IS : 589-1961*. Unless otherwise specified, the duration of the exposure at 
each of the extremes of temperature shall be 30 minutes. The resistors shall 
then remain under standard atmospheric conditions for recovery for not 
less than 1 hour nor more than 2 hours. After recovery, the resistors shall 
be visually examined. There shall be no damage and the markings shall 
be legible. 

The resistance shall then be measured and it shall conform to the 
requirement stated in the relevant detail specification. 

8.6 Miscellaneous Test 

8.6.1 Mould Growth — This test shall be carried out in accordance 
with 7.9 of IS : 589- 1961* and shall satisfy the requirements specified therein. 

8.6.2 Salt Mist' — The resistors shall be subjected to salt mist test in 
accordance with 7.10 of IS : 589-1961*. The duration of the test shall be 



♦Basic climatic and mechanical durability tests for components for electronic and 
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as stated in relevant detail specification. After recovery, the resistors shall 
be visually examined and shall conform to the requirements of 8.4.1. 

The resistance and insulation resistance ( for insulated types only ) 
shall be measured. The change in resistance compared with the value 
measured in 8.3.1, shall not exceed the limits specified in the relevant 
detail ipecification. 

The insulation resistance shall not be less than that specified in 
relevant detail specification. 

8.6.3 Endurance 

8.6.3.1 The resistors having rated dissipation up to 16 W shall be 
subjected to this test at temperature of rating and upper category tempera- 
ture and for resistors with rated dissipation above 16 W, the test shall be 
conducted under atmospheric conditions for testing. 

When changes in the slope of the derating curve occur at 
temperatures other than 70°C, one of the following additional procedures 
shall apply: 

a) At temperatures lower than 70°C ( for example, where a resistor is 
derated linearly from 20°C, through 70°C. to zero dissipation at 
the upper category temperature, or where a resistor has constant 
dissipation from 20°C to 40 C C and is then derated linearly from 
40°C, through 70°C to zero dissipation at the upper category 
temperature). Resistors shall be subjected to the conditions 
specified in 8.6.3.2(a) ( endurance at 70 C G ) except that: 

1) the test temperature shall be that at which the change of the 
slope of the derating curve occurs, and 

2) the voltage to be applied shall be that calculated from the 
square root of the product of the rated resistance and the 
dissipation at test temperature or it shall be the limiting 
element voltage, whichever is the smaller. 

The test dissipation shall be calculated using the following 
formula: 



Wx = W R + ( W R - W c ) y J* Q 



where 



W\ = dissipation in W at test temperature, 

W-n = rated dissipation in W, 

W c = category dissipation in W, 

T\ = test temperature in °C, and 

T vc =■ upper category temperature in "C. 
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b) At temperatures higher than 70°C [ for example, where a resistor 
maintains its rated dissipation constant from 20°C, through 70°C, 
to ( say ) 125°C and then is derated linearly to either zero dissi- 
pation or the category dissipation at the upper category 
temperature]. Resistors shall be subjected to the conditions 
specified in 8.6.3.2(a) (endurance at 70°C ) except that the test 
temperature shall be that at which the change in the slope of the 
derating curve occurs. 

The requirements for intermediate and final measurements in 
(a) and (b) above shall be the same as those specified in the 
relevant detail specification for the endurance test used to verify 
the rated dissipation. 

8.6.3.2 For resistors with rated dissipation up to 16 W — The resistors 
intended for this test shall be divided into two parts. One of them shall 
be subjected to the endurance at 70°C while the other to the endurance at 
upper category temperature. 

a) Endurance at 70"C — The resistance shall be measured as specified 
in 8.3.1. The resistors shall then be subjected to an endurance 
test for 1 000 hours at an ambient temperature of 70. ± 2°C. 

A direct voltage or full wave rectified ac voltage ( provided 
that the ripple does not exceed 5 percent) shall be applied to the 
resistor in cycles of l - 5 hours ON and - 5 hour OFF throughout 
the test. 

The voltage shall be the rated voltage or the limiting element ' 
voltage, whichever is less. At all times during the test, the 
applied voltage shall be within ±5 percent of this voltage. 

Note — The half-hour OFF periods are included in the total test duration specified 
above. 

The resistors shall be connected by their terminations to suitable clips 
on a rack of insulating material. All resistors shall be mounted in a 
horizontal position, in one layer only, unless otherwise specified in the 
relevant detail specification. The distance between the axes of the resistors 
shall be not less than seven times the diameter of the resistors. There shall 
be no undue draught over the resistors. Only natural convection resulting 
from the hot resistors may occur. 

The size of the testing chamber and the number of resistors under 
test shall be such that when all resistors are fully loaded, the heatproduced 
by them shall be less than that required to maintain the atmosphere in the 
chamber at 70°C so that the temperature can still be controlled by the 
heating elements. 

The temperature controlling elements shall be suitably spaced from 
the resistors and shall be shielded so as not to be directly influenced by 
the radiation of the resistors. 
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It shall be assumed in this test that the ambient temperature of the 

-resistors is 70°G. 

After approximately 48, 168, 250, 500, and 1 000 hours, the resistors 
shall be removed from the chamber and allowed to recover under standard 
atmospheric conditions for testing for not less than 1 hour and not more 
than 2 hours. The removal from the chamber shall take place at the end 
of the half-hour OFF period. 

The resistor shall be visually examined. There shall be no visible 
damage. 

The resistance shall then be measured and the change in resistance 
value compared with the initially measured value in each of the succeeding 
measurements shall not exceed that specified in the relevant detail 
specification. 

After intermediate measurements the resistors shall be returned to 
the test chamber. The interval between the removal of any resistor from 
the chamber and its return to the conditions of test shall not exceed 
12 hours. 

After the completion of the test ( 1 000 hours ), the insulation 
resistance ( for insulated types ) and resistance shall be measured. The 
value of the insulation resistance shall not be less than that specified in the 
relevant detail specification. The change in resistance value compared 
with the initially measured value shall not exceed that specified in the 
relevant detail specification. 

b) Endurance at upper category temperature — The resistance shall be 
measured as specified in 8.3.1. The resistors shall then be sub- 
jected to an endurance test for 1 000 hours, at an ambient 
temperature equal to the upper category temperature given in 
the relevant detail specification. 

For those resistors which are derated to zero at temperatures of 
200°C and below, the tests shall be performed at zero dissipation. For 
those resistors which are derated to zero above 200°C, the test shall be 
performed at 200°G with the portion of their rated dissipation applicable 
at 200°G ( category dissipation ). 

A voltage shall be applied to the resistors in cycles of 1 J hours ON 
and \ hour OFF throughout the test. The use of ac or dc shall comply with 
the requirements of the endurance tests at rating temperature. The vol- 
tage shall be the limiting element voltage or the voltage calculated from 
the category dissipation and the rated resistance whichever is less. At all 
times during the test the applied voltage shall be within ±5 percent of 
this voltage. 

Note — The half-hour OFF periodi are included in the total test duration specified 
above. 
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Those resistors which are dissipating power during this test shall be 
mounted in the test chamber at 200°C in the manner required in the 
endurance test at rated temperature. 

All other resistors shall be placed in the test chamber at their 
appropriate temperatures in such a manner that the spacing between 
resistors is at least one diameter. 

When the resistors are dissipating power, they shall be mounted in 
the same manner as specified in 8.6.3.2(a). 

There shall be no undue draught over the resistors. If forced air 
circulation is used in the test chamber, the resistors shall be protected so 
that there is no draught, other than by natural convection, over the 
resistors. 

The size of the testing chamber and the number of resistors under 
test shall be such that when all resistors are fully loaded the heat produced 
by them shall be less than that required to maintain the atmosphere in 
the chamber at the upper category temperature so that the temperature 
can still be controlled by the heating elements. 

The temperature controlling elements shall be suitably spaced from 
the resistors and shall be shielded so as not to be directly influenced by 
the radiation of the resistors. It shall be assumed in this test that the 
ambient temperature of the resistors is the same as the upper category 
temperature. 

After approximately 48, 168, 250, 500 and 1 000 hours, the resistors 
shall be removed from the chamber and allowed to recover under standard 
atmospheric conditions for testing for not less than 1 hour and not more 
than 2 hours. 

The removal from the chamber shall take place at the end of the 
half-hour OFF period, for those resistors which are dissipating power. 

The resistors shall then be visually examined. There shall be no 
visible damage. 

The resistance shall then be measured. 

The change of resistance with respect to the value initially measured 
in each of the succeeding measurement shall not exceed the value prescri- 
bed in the relevant detail specification for the corresponding endurance 
test at 70°G or at room temperature. 

After intermediate measurements the resistors shall be returned to 
the test chamber. The interval between the removal of any resistor from 
the chamber and its return to the chamber shall not exceed 12 hours. 
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After completion of the test ( 1 000 hours ) the insulation resistance 
( for insulated types ) and resistance shall be measured. The value of the 
insulation resistance shall not be less than that prescribed in the relevant 
detail specification. 

The change in resistance value compared with the initially measured 
value, shall not exceed that specified in the relevant detail specification. 

8.6.3.3 For resistors with rated dissipation above 16 W — The resistor 
intended for this test shall be subjected to endurance under standard 

atmospheric conditions. 

The resistance shall be measured as specified in 8.3.1. The resistors 
shall be subjected to an endurance test of 1000 hours at an ambient 
temperature between 15°C and 35*C. 

The voltage shall be applied in cycles of 1 \ hours on and \ hour 
off throughout the test. 

The voltage shall be the rated voltage multiplied by the square root 
of the correction factor, or it shall be the limiting element voltage, 
whichever is the smaller. 

Maximum surface temperature — Test 
temperature ( ambient ) 



The correction factor 



Maximum surface temperature — 70°G 



The voltage applied to the resistors shall be within ±5 percent of 
the calculated voltage. 

Note — The half-hour OFF periods are included in the total test duration 
specified above. 

The resistors shall be connected by their terminations to suitable 
clips on a rack of insulating material. 

Half the number of the resistors shall be mounted in a horizontal 
position and the other half in a vertical position. The resistors shall be 
mounted in one layer only. The distance between the axes of the resistors 
shall be not less than seven times the diameter of the resistors. There shall 
be no undue draught over the resistors. If forced air circulation is used in 
the test chamber, the resistors shall be protected so that there is no draught, 
other than by natural convection, over the resistors. 

After approximately 48, 168, 250, 500 and 1 000 hours the resistors 
shall be removed from the chamber and allowed to recover under standard 
atmospheric conditions for testing for not less than 1 hour and not more 
than 2 hours. 

The resistors shall be visually examined. There shall be no visible 
damage and the marking shall be legible. 
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The resistance shall be measured and the change of resistance with 
respect to the value measured initially shall not exceed the value pres- 
cribed in the relevant detail specification. 

After intermediate measurements the resistors shall be returned to 
the test chamber. The interval between the removal of any resistor from 
the chamber and its return to the chamber shall not exceed 12 hours. 

After completion of the test ( 1 000 hours ) the insulation resistance 
( for insulated types ) and resistance shall be measured and the value shall 
be not less than that prescribed in the relevant detail specification. The 
change in resistance value compared with the initially measured value 
shall not exceed that specified in the relevant detail specification. 

8.6.4 Flammability — The resistor shall be subjected to this test 
according to the procedure specified in Appendix A. 

8.6.5 Resistance to Solvents — This test shall be carried out in accordance 
with IS : 9000 ( Part XX )*. 



APPENDIX A 

{Clause 8-64) 
FLAMMABILITY TEST 

A-l. OBJECT 

A-l.l This test is intended to determine whether resistors will support 
combustion. 

A-2. TEST CHAMBER 

A-2.1 The chamber used for this test shall have the following provisions: 

a) An enclosure protected from air currents, but provided with means 
of venting fumes and admitting an adequate supply of fresh air at 
the bottom. 

Note 1 — A metal box about 600 mm wide, 900 mm high and 600 mm 
deep, with a detachable front, a viewing window and suitable holes for intake of 
air and venting of fumes can be used. 

Note 2 — Adequate safety precautions shall be taken to protect personnel 
from possible explosion of the components. 



♦Basic environmental testing procedures for electronic and electrical test: Part XX 
Resistance to clearing relevants and permanence of markings {under preparation). 
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b) A suitable stand or support for the resistors involving a minimum 
of heat transfer. 

c) A spirit burner of the pattern shown in Fig. 3. The fuel for the 
burner shall be good quality 66° OP, industrial methylated spirit 
containing not more than 5 percent of wood naptha ( see 
IS : 324-1959* ). The burner and the flame are considered 
satisfactory if a bare copper wire - 71 mm dia having a free length 
of not less than 100 mm in the flame in the position to be occupied 
by the resistors, melts in less than 6 seconds. 

Note — The melting point of copper is 1 WWC. . 



FLAME TUBE 19 mm DIA 




Fio. 3 Spirit Burner 



♦Specification for ordinary denatured spirit ( revised ) 
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A-3. MOUNTING 

A-3.1 The resistors shall be mounted on the stand placed within the test 
chamber in such a manner that\hey are not shielded from the flame by the 
support. The precise orientation of the resistors relative to the flame, if 
not stated in the relevant detail specification, shall be that judged to be the 
most unfavourable on which presents maximum surface to the test flame. 

A -3 .2 The height of the resistors shall be so adjusted that the lowest part 
of the resistor body is 51 mm from the top of the burner as shown in 
Fig. 4. 



RESISTOR 




: 



STAND 



/~ 



I 51 mmi 1mm 

TOP OF FLAME TUBE 




SPIRIT BURNER 
Fio. 4 Relative Position of Burner and Resistor 



A-4. REQUIREMENT 

A-4.1 No burning particle shall detach from the resistor. 
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INDIAN STANDARDS 

ON 

RESISTORS 

IS: 

824-1965 Preferred values for resistors and capacitors (revised) 

1885 ( Part XLVI )-1977 Electrotechnical vocabulary: Part XLVI Resistors 

2934 ( Part I )-1964 Non-wire-wound variable resistors ( potentiometers ) Type 2 : Part I 
Tests and general requirements 

3373 ( Part I )-1965 Wire-wound resistors, Type II : Part I Tests and general requirements 

3373 ( Part II )-1967 Wire-wound resistors, Type II : Part II VitreHms enamelled 

5027-1969 Method of measurement of current noise generated in fixed resistors 

5786 Fixed resistors, general purpose, low power 

5786 ( Part I )-1978 Tests and general requirements (first remsion j 

5786 ( Part II )-1976 Resistors Type FR-1 

5786 ( Part III )-1976 Resistors Type FR-2 

5786 ( Part IV )-1976 Resistors Type FR-3 

5786 ( Part V )-1976 Resistors Type FR-4 

5786 ( Part VI )-1976 Resistors Type FR-5 

5786 ( Part VII )-1976 Resistors Type FR-6 

5786 ( Part VIII )-1976 Resistors Type FR-7 

5786 ( Part IX )- 1976 Resistors Type FR-8 

5786 ( Part X )-1976 Resistors Type FR-9 

5786 ( Part XI )-1978 Resistors Type FRLP-10 
8186-1976 Marking codes for values and tolerance of resistor and capacitors 

8909 ( Part I )-1978 Fixed resistors, general purpose, power: Parti General requirements 

and methods of tests 



